Quinolinic acid stimulates somatostatin gene expression in cultured rat cortical neurons.
Striatal atrophy in Huntington's disease (HD) is characterized by selective preservation of a subclass of neurons colocalizing NADPH-diaphorase (NADPH-d), somatostatin (SS), and neuropeptide Y (NPY), which have been reported to show three- to fivefold increases in SS-like immunoreactivity (SSLI) and NPY content. Since HD brain is capable of producing excessive quantities of the excitotoxin quinolinic acid (Quin), an N-methyl-D-aspartate (NMDA) receptor agonist, and since experimental Quin lesions show neuronal loss with sparing of NADPH-d/SS/NPY neurons, it has been suggested that Quin may be important in the pathogenesis of HD. In the present study we determined whether Quin stimulates SS gene function in cultured cortical cells known to be rich in NADPH-d/SS/NPY neurons. Cultures of dispersed fetal rat cortical cells were exposed to Quin (1 and 10 mM) with or without (-)-2-amino-5-phosphonovaleric acid (APV; 0.5 mM), an NMDA receptor antagonist, NMDA (0.2 and 0.5 mM), and glutamate (Glu; 0.5 mM). Medium and cellular SSLI was determined by radioimmunoassay and SS mRNA by Northern analysis with a cRNA probe. Quin induced significant (p less than 0.01) 1.6- and 2.5-4 fold increases in SSLI and SS mRNA accumulation, respectively, which were abolished by APV. Release of SSLI into the culture medium was stimulated two- to fivefold by Quin over a 2- to 20-h period. The increase in SS mRNA produced by Quin was time and dose dependent. A similar dose-dependent increase in SS mRNA comparable with that observed with Quin was induced by NMDA.(ABSTRACT TRUNCATED AT 250 WORDS)